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INTRODUCTION 
This publication was developed by the American Iron and Steel Institute with guidance from the 
AISI Residential Advisory Group. It is intended to provide designers and contractors with 
guidance on design of shear walls in buildings that utilize cold-formed steel framing members. 
AISI believes that the information contained in this publication substantially represents industry 
practice and related scientific and technical information, but the information is not intended to 
represent an official position of AISI or to restrict or exclude any other construction or design 
techniques. 
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1. Overview 
In residential construction, steel studs and track are gener-
ally covered with cladding to form a wall assembly with sig-
nificant shear strength. It is common design practice to use 
this wall shear strength to resist lateral loads, such as those 
caused by wind and earthquake. 
This document presents information primarily on walls con-
structed with plywood and oriented strand board (OSB) on the 
exterior wall surface and gypsum wall board (GWB) on the 
interior wall surface, as well as walls constructed with GWB 
on both surfaces. Most of this information is based on 3-1/2 x 
1-5/8 in. studs, and attachment to the studs and track with self 
drilling screws. Limited information is included on walls with 
6 x 1-5/8 in. studs sheathed with plywood, OSB, GWB, and 
with steel X-bracing; walls with 3-1/2 x 1-5/8 in. studs sheathed 
with stucco over metal lath; and on walls with sheathing at-
tached by pneumatically driven pins. Additional information 
will be included in future publications. Information on sheath-
ing attached by pneumatically driven pins is available from 
suppliers. 
The strength of a wall system depends on the interaction of 
many factors including the strength of the sheathing; the type, 
size, and spacing of the fasteners used to attach the sheathing; 
and the strength of the studs. Because of these variables, the 
design strength of shear walls is usually based on tests of full 
height specimens. Thus, this document provides a summary of 
the results obtained in wall tests conducted by Serrette ( 1996), 
Serrette ( 1994), Tissell ( 1993), and Klippstein and Tarpy ( 1992). 
Of course, to develop the shear strength values, walls must be 
provided with anchors designed to resist the shear and uplift 
forces that are developed. 
It has been common practice to base shear wall design val-
ues on the results of static tests. However it is well known that 
earthquakes can cause severe cyclic loadings. Wind also causes 
repeated load applications, although usually not at peak load 
levels. Static test results have been used because it was not 
considered practical to conduct large scale cyclic testing. How-
ever, the most recent tests conducted by Serrette (1996) in-
volved a significant number of cyclic tests. Consequently it is 
now possible to more rationally address shear wall design in 
high seismic regions. 
2. Shear Wall Design Data 
Tables l, 2, and 3 give nominal (ultimate) strengths for shear 
walls that have been proposed for approval by the national 
building codes. These values must be divided by a safety fac-
tor n (for Allowable Stress Design) or multiplied by a reduc-
tion factor <!> (for Load and Resistance Factor Design). It has 
been prorosed to usc ann of 2.5 or a<!> of 0.55. See the perti-
nent building codes for complete requirements. 
Table I is for wind loads resisted by walls sheathed with 
plywood or OSB; the OSB values are conservative where ply-
wood values are not shown. For the 6/12 in. spacing, the 
strength can be increased by 30 percent if GWB is added to the 
opposite side of the wall. Table 2 is for wind loads resisted by 
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walls sheathed with GWB on both sides. Table 3 is for seismic 
loads resisted by walls sheathed with plywood or OSB on one 
side. 
Tables 1 through 3 are for walls with steel studs spaced at no 
more than 24 in. on centers. The studs must be doubled at the 
shear wall ends. Minimum stud size is 3-l /2 x 1-5/8 x 0.033 in. 
and minimum track size is 3-1/2 x 1-1/4 x 0.033 in. (minimum 
metal base thicknesses). Maximum thickness is 0.043 in. for 
seismic design in Zones 3 and 4, pending further tests. 
All panel edges must be fully blocked. Horizontal steel 
straps used as blocking must be a minimum of 1-1/2 in. wide 
and of the same material and thickness as the studs and track. 
The height-to-length ratio of wall systems is limited to 2: 1 be-
cause that was the limit if the tests by Serrette ( 1996). How-
ever, more recent tests seem to indicate that 2.5:1 might be 
acceptable. Boundary members and anchorage details for up-
lift must have adequate strength to resist the forces resulting 
from the load combinations imposed by the building code. Pan-
els must be at least 12 in. wide, such as when needed to com-
plete a wall. 
3.0 Shear Wall Tests 
3.1 Tests by Serrette (1996) on Walls with 3-5/8 x 
1-5/8 ln. Studs 
Both static and cyclic load tests were conducted on walls 
with 3-1/2 x 1-5/8 x 0.033 in. (minimum metal base thickness) 
studs spaced at 24 in. Double studs (back-to-back) were used 
at the ends of the walls. The plywood and OSB used in the 
tests were APA rated sheathing. The tests were planned to 
generate design data for specific wall constructions and to also 
answer certain fundamental design questions. 
Static Tests 
In these tests the bottom track of the wall assembly was 
attached to a fixed base. The top track was bolted to a loading 
plate that was displaced laterally at a rate of 0.30 in./min. with 
unloading and reloading at 1/2 in. and 1-1/2 in. lateral displace-
ment. Spacers ( 1/2 in. thick) were used below or above the 
tracks so that the panels were relatively free to displace verti-
cally before failure. Adequate hold-downs were used to pre-
vent premature failure in the wall. 
Static tests of wall panels with sheathing on one side only 
addressed the following fundamental questions: 
• How does the strength of walls with plywood and OSB 
sheathing compare? 
• What is the effect of orienting sheathing perpendicular to 
the framing instead of parallel? 
• On a force per unit length basis, how does the strength of 
8 x 8 ft and 8 x 4ft wall panels compare? 
• What is the effect of dense fastener schedules? 
Tests with sheathing on both sides addressed the following 
questions: 
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• What is the behavior of walls with OSBon one side and 
GWB on the other? 
• What i.s the behavior of walls with GWB on both sides? 
Table -+ gives the test results and the various design ques-
tions arc addressed below. Duplicate specimens were tested 
and the rc.sults of the two were generally within I 0 percent. 
However the variation was greater for specimens with GWB 
both sides ( 12 percent for srccimcns 2A I /2A3 and 17 percent 
for .spccimcn.s 2A2/2A4.) 
Plywood Versus OSH Sheathing. A comparison of tests 
I /\6/7 and I /\2/1, shows that the shear strength of the wall with 
15/32 in. plywood sheathing is about 17 percent stronger than 
the wall with 7 I 16 in. OS 8 sheathing. Consequently, all of the 
rcsulh shown for OSB sheathing can he used conservatively 
for plywood sheathing. 
Sheathing Orientation. A comparison of tests IA2/3 and 
I /\5/6 shows that the shear strength of the wall with the sheath-
ing oriented pcrrcndicular to the framing (horizontal) is about 
II percent higher than the wall with parallel sheathing (verti-
cal). Thus the results shown for parallel orientation can be 
used for either orientation. 
Test Panel Size. A comparison of tests IE 1/2 and I A5/6 
shows that the shear strength per unit length is essentially the 
same for X x X ft and X x 4 ft wall panels. Therefore, either 
size can he used for test purposes. 
Effect of Fastener Spacing. In one series of tests, the screw 
spacing was held at 12 in. along intermediate members and 
decreased from 6 in. to 2 in. along the panel edges. The results 
showed that the wall shear strength can be significantly in-
creased by decreasing the edge fastener spacing as shown by 
the following comparison: 
Test Fastener Nominal Static Shear 
Ref. Spacing Shear Strength 
No. (in) (lb/ft) Ratio 
IA2!3 6/12 911 1.00 
I DJ/4 4/12 1412 1.55 
ID5/6 3/12 1736 1.91 
ID7/8 2/12 1912 2.10 
Even though double studs were used at the ends of the wall 
(back-to-hack with the sheathing attached only to the outer 
studs). for the 2 in. and 3 in. spacings ultimate failure was trig-
gered by crippling of the end studs. Future tests with rein-
forced end studs may lead to higher values. 
Effect of Interior G WB. Walls were tested using I /2 in. 
GWB on the interior with a 7 in. fastener spacing (edge and 
intermediate). and 7/16 in. OSB on the exterior with a 6/12, 4/ 
12, and 2/12 spacing. A comparison of tests lFI/2 and 1A2/3 
shows that, for an OSB fastener spacing of 6/12, the GWB 
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increases the shear strength of the wall by 1/3. A comparison 
of the tests for the closer spacings shows that the addition of 
the GWB has little effect. 
GWB on Both Sides. Walls with GWB on both sides had 
much lower shear strengths than walls with OSB sheathing, 
but may still be satisfactory for regions with relative low loads. 
Panels were tested with a 7/7 in. fastener spacing (both sides) 
and with a 4/4 fastener spacing. A comparison of tests 2A2/4 
and 2Al/3 shows that the closer spacing increased the shear 
strength by 46 percent. 
Cyclic Tests 
The setup for these tests was similar to that described for 
the static tests. A time-displacement loading sequence was 
used in accordance with the sequential phase displacement pro-
tocol recommended by an ad hoc committee of the Structural 
Engineers Association of Southern California. The cyclic rate 
was 1.5 seconds per cycle (0.67 Hz). The loading consisted of 
repeated sequences in which three fully reversed cycles are 
applied at a given displacement, one cycle at an increased dis-
placement followed by three cycles at decreasing displacements, 
then three cycles at the increased displacement. 
The cyclic tests all involved wall panels with OSB or ply-
wood on one side. They were planned to generate design data 
and also to determine ( 1.) the relative strength of walls with 
OSB and with plywood, (2.) the effect of dense f~tstcner sched-
ules, and (3.) the relative strength of walls in cyclic and in 
static tests. The results arc shown in Table 5 and discussed 
below. 
Plywood Versus OSB Sheathing. A comparison of tests 
with similar fastening schedules shows that there was little dif-
ference in the cyclic shear strength of walls with 15/32 in. 
plywood and walls with 7/16 in. OSB sheathing. For screw 
spacings of 6/12, 4/12, and 3/12 in., OSB sheathing resulted in 
about 5 percent greater strength. For the 2/12 in. spacing, where 
failure was triggered by crippling of the end studs, the OSB 
value was 5 percent less than the plywood value. 
Effect of Fastener Spacing. As in the static tests, the 
cyclic tests showed that the wall shear strength can be 
significantly increased by decreasing the edge fastener 
spacing as shown by the following comparison: 
Fastener OSB Plywood Average Cyclic 
Spacing Shear Strength Shear Strength Shear Strength 
(in) Ratio Ratio Ratio 
6/12 1.00 1.00 1.00 
4/12 1.30 1.27 J.2g 
3/12 I.X2 l.X7 J.g4 
2/12 2.42 2.0X 2.25 
The shear strength ratios did not differ greatly from those in 
the static tests. 
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Cyclic Versus Static Tests. As expected, the cyclic test 
results were somewhat lower than static test results for walls 
of similar construction. For walls with OSB sheathing on one 
side, the ratio of cyclic strength to static strength varied some-
what with the fastener spacing as shown by the following: 
Screw Ratio of 
Spacing Cyclic Strength to 





The overall average ratio was 0.76. 
3.2 Tests by Serrette {1994) On Walls with 6 x 2 
in. Studs 
A series of static load tests were conducted by Serrette (I 994) 
on walls with studs 6 x I -5/8 x 0.033 in. These tests included 
tlat strap tension X-bracing (one side), gypsum wall board 
(GWB) on one side and gypsum sheathing board (GSB) on the 
other, GWB and GSB in combination with tlat strap X-brac-
ing, plywood (one side), OSB (one side), and FiberBond wall-
board (one side). Double studs (back-to-back) were used at 
the ends of the walls. The plywood and OSB used in the tests 
were APA rated sheathing. Fasteners were screws in most cases, 
and pneumatically driven pins in two cases. The tests were 
performed according toASTM E72 with unloading and reload-
ing at 1/2 in. lateral displacement. The results of these tests 
are shown in Table 6. 
3.3 Tests by Tissell {1993) 
A series of static load tests were conducted by Tis sell ( 1993) 
for the American Plywood Association on walls with studs in 
thicknesses of 0.047, 0.059, and 0.074 in. These tests included 
plywood and OSB sheathing on one side only. They were fas-
tened with screws in most cases, but with pneumatically driven 
pins in two cases. The end studs were only single studs. Test-
ing was in accordance with ASTM E72 except for the use of 
higher test loads and the deflection reference point. In most 
cases failure occurred due to buckling of the single end studs 
or tearing around the anchor bolts. The premature stud buck-
ling was likely affected by the lack of bracing on the unsheathed 
side. The test results are given in Table 7. 
'i~:P Shear Wall w 
3.4 Tests by Kllppsteln and Tarpy {1992) 
Klippstein and Tarpy ( 1992) reported on about 50 shear wall 
tests conducted over a period of about six years. The results of 
primary interest are summarized in Table 8. These involve 
static load tests on walls with studs 3-1/2 x 1-5/8 x 0.033 in. 
All test panels were sheathed on both sides using GWB, GWB 
and GSB, CDX and GWB, or metal lath and plaster. In most 
cases the screw spacing was 12 in. along both the panel edges 
and intermediate studs. Building codes may require closer spac-
ings. The end studs were only single studs. Testing followed 
ASTM E564 provisions. 
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Nominal (Ultimate) Shear Values to Resist Wind Forces for Shear Walls 
Framed with Cold-Formed Steel and Faced with Plywood or OSB 
Wall Shear'!, lb/ft, Wall 
Construction 1•2 for Fastener Spacing Shown (edge/field, in) 
6/12 4/12 3/12 2/12 
15/32" structural 1 
sheathing, 4-ply plywood, 
one side; studs spaced at 
24" c.c. maximum. 
7 I 16" rated sheathing, 
OSB, one side; studs 
spaced at 24" c.c. 
maximum. 
Notes: 
1410 1735 1910 
1. Minimum stud size is 3-1/2 x 1-5/8 x 0.033 in. (minimum metal base thickness). 
Minimum track size is 3-1/2 x 1-1/4 x 0.033 in. (minimum metal base thickness). 
Steel per A653 Grade 33. 
2. Minimum framing screws are No.8 x 5/8 in. wafer head self-drilling. 
Minimum screws for plywood and OSB are No.8 x 1 in. bugle head. 
3. Where fully blocked gypsum board is added to the opposite side of the wall 
assembly per Table 2, increase values by 30 percent. 
4. For design, divide by a safety factor (ASD) or multiply by a reduction factor 
(LRFD). 
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Table 2 
Nominal (Ultimate) Shear Values to Resist Wind Forces for Shear Walls 
Framed with Cold-Formed Steel and Faced with Gypsum Wall Board Both Sides 
Wall Wall Shear\ lb/ft, 
Construction 1•2• 3 for Fastener Spacing Shown (edge/field, in) 
7/7 4/4 
1/2" gypsum board on both 
sides of wall; studs spaced 585 850 
at 24" c.c. maximum. 
Notes: 
1. Apply gypsum board perpendicular to framing with strap blocking behind the 
horizontal joint and with solid blocking between the first two end studs. 
2. Minimum stud size is 3-1/2 x 1-5/8 x 0.033 in. (minimum metal base thickness). 
Minimum track size is 3-1/2 x 1-1/4 x 0.033 in. (minimum metal base thickness). 
Steel per A653 Grade 33. 
3. Minimum screws for gypsum wall board are No. 6 x 1 in. 
4. For design, divide by a safety factor (ASD) or multiply by a reduction factor 
(LRFD). 
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Nominal (Ultimate) Shear Values to Resist Seismic Forces for Shear Walls 
Framed with Cold-Formed Steel and Faced with Plywood or OSB 
Wall Wall Shear', lb/ft, 
Construction 1•2 for Fastener Spacing Shown (edge/field, in) 
15/32" structural 1 6/12 4/12 3/12 2/12 
sheathing, 4-ply plywood, 
one side; studs spaced at 780 990 1465 1625 
24" c.c. maximum. 
7 I 16" rated sheathing, 
OSB, one side; studs 700 915 1275 1700 
spaced at 24" c.c. 
maximum. 
Notes: 
I. Minimum stud size is 3-1/2 x 1-5/8 x 0.033 in. (minimum metal base thickness). 
Minimum track size is 3-1/2 x 1-1/4 x 0.033 in. (minimum metal base thickness). 
Steel per A653 Grade 33. 
2. Minimum framing screws are No. 8 x 5/8 in. wafer head self-drilling. 
Minimum screws for plywood and OSB are No.8 x I in. bugle head. 
3. For design, divide by a safety factor (ASD) or multiply by a reduction factor 
(LRFD). 
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Table 4 
Nominal (Ultimate) Shear Strength ofWalls With 3-1/2 x 1-5/8 in. Steel Studs 
on 24 in. Centers Based on Static Tests by Serrette ( 1996) 
Sheathing Screw Wall Nominal 
Ref. Thickness and Sheathing Spacing Size Shear 
No. Type Orientation (in) (ft) (I b/ft) 
1A6, 1A7 15/32" 4-ply v 6/12 8x8 1062 
plywood 
1A2, 1A3 7/16" OSB v 6/12 8x8 911 
lAS, 1A6 7/16" OSB H 6/12 8x8 1022 
lEI, 1E2 7/16" OSB H 6/12 4x8 1025 
103, 104 7/16" OSB v 4/12 4x8 1412 
105, 106 7/16" OSB v 3/12 4x8 1736 
107, 108 7/16" OSB v 2/12 4x8 1912 
lFl, 1F2 7/16" OSB v 6/12 4x8 1216 
1/2" GWB v 7/7 
1F3, 1F4 7/16" OSB v 4/12 4x8 1560 
1/2" GWB v 7/7 
1F5, 1F6 7/16" OSB v 2/12 4x8 1884 
1/2" GWB v 7/7 
2Al, 1A3 7/16" OSB H 7/7 8 X 8 583 
l/2" GWB H 7/7 
2A2, 2A4 7/16" OSB H 4/4 8 X 8 849 
l/2" GWB H 4/4 
Notes: 
1. See Serrette (1996) for further detai Is. 
2. Nominal (ultimate) shears listed are average of two tests. 
3. Sheathing on one side only except for tests with GWB. 
Horizontal strap, 0.033 x 1.5 in., at midheight of studs. 
V indicates sheathing parallel to framing, H indicates sheathing perpendicular. 
4. Screw spacing 6/12 indicates 6 in. on panel edges, 12 in. on intermediate members. 
Screws for plywood and OSB were No. 8 x I in. self drilling, tlat head with 
counter-sinking nibs under the head, type 17 point, coarse high thread, zinc plated. 
Screws for GWB were No.6 x 1-1/4 in. self drilling. bugle head. typeS point. 
5. Studs were 3-1/2 x 1-5/8 x 0.033 in. spaced at 24 in .. A653 Grade 33 steel. 
Double studs (back-to-back) were used at the ends of the wall. 
Track was 3-1/2 x 1-1/4 x 0.033 in., top and bottom, A653 Grade 33 steel. 
Thicknesses refer to minimum metal base thickness. 
6. For design, divide by a safety factor (ASD) or multiply by a reduction factor 
(LRFD). 
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Nominal (Ultimate) Shear Strength of Walls With 3-1/2 x 1-5/8 in. Steel Studs 
on 24 in. Centers Based on Cyclic Tests by Serrette ( 1996) 
Sheathing Screw Wall Nominal 
Ref. Thickness and Sheathing Spacing Size Shear 
No. Type Orientation (in) (ft) (lb/ft) 
OSB I, OSB2 7/16" OSB v 6/12 4x8 700 
OSB3, OSB4 7/16" OSB v 4/12 4x8 912 
OSB5, OSB6 7/16" OSB v 3/12 4x8 1275 
OSB7, OSB8 7/16" OSB v 2/12 4x8 1700 
PLY!, PLY2 15/32" 4-p1y v 6/12 4x8 780 
plywood 
PLY3,PLY4 15/32" 4-ply v 4/12 4x8 988 
plywood 
PLY5, PLY6 15/32" 4-ply v 3/12 4x8 1462 
plywood 
PLY7, PLY8 I 5/32" 4-ply v 2/12 4x8 1625 
plywood 
Notes: 
I. See Serrette (I 996) for further details. 
2. Nominal (ultimate) shears listed are average of two tests. Each is based on 
average values for last stable hysterectic loop. 
3. Sheathing on one side only. 
Horizontal strap, 0.033 x 1.5 in., at midheight of studs. 
V indicates sheathing parallel to framing. 
4. Screw spacing 6/12 indicates 6 in. on panel edges, 12 in. on intermediate members. 
Screws for plywood and OSB were No.8 x 1 in. self drilling, flat head with 
counter-sinking nibs under the head, type 17 point, coarse high thread, zinc plated. 
Screws for GWB were No.6 x 1-1/4 in. self drilling, bugle head, typeS point. 
5. Studs were 3-1/2 x 1-5/8 x 0.033 in. spaced at 24 in., A653 Grade 33 steel. 
Double studs (back-to-back) were used at the ends of the wall. 
Track was 3-1/2 x 1-1/4 x 0.033 in., top and bottom, A653 Grade 33 steel. 
Thicknesses refer to minimum metal base thickness. 
6. For design, divide by a safety factor (ASD) or multiply by a reduction factor 
(LRFD). 
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Table 6 
Nominal (Ultimate) Shear Strength ofWalls With 6 x 1-5/8 in. Steel Studs 
on 24 in. Centers and 6/12 in. Sheathing Fastener Spacings 
Based on Static Tests by Serrette (1994) 
Ref. Wall Sheathing Screw Wall Nominal 
No. Sheathing Orientation Type Size (ft) Shear (lb/ft) 
1 2 x 0.033 in. strap X- v - 8x8 303 (3 tests) 
bracing, with one No. 8 
screw each stud and 
anchored at gussets. 
2 1/2 in. GWB v No.6 8x8 748 (4 tests) 
(both sides) 
3 side a: l/2 in. GWB v - 8 X 8 929 (4 tests) 
side b: l/2 in. GSB +2 
x 0.033 in. X-straps 
per test I 
4 15/32" 4-ply plywood v No.6 8x8 I 049 (2 tests) 
5 15/32" 4-ply plywood v 0.114-in. 8x8 621 ( I test) 
dia. pins 
6 15/32" 4-ply plywood v No.8 8 X 8 976 (2 tests) 
7 15/32" 4-ply plywood H (no No.8 8x8 421 (I test) 
blocking) 
8 15/32" 4-ply plywood H (with No.8 8 X 8 980 (I test) 
blocking) 
9 7/16" OSB v 0.114-in. 8x8 600 (I test) 
dia. pins 
10 7/16" OSB v No.8 8x8 788 (3 tests) 
ll 7/16" OSB H (with No.8 8 X 8 828 (I test) 
blocking) 
12 7/16" OSB v No.6 8x8 317 (3 tests) 
Notes: 
l. See Serrette ( 1994) for further details. 
2. Nominal (ultimate) sheears listed are average of indicated no. of tests. 
3. Sheathing on one side only except for tests with GWB. 
V indicates sheathing parallel to framing, H indicates sheathing perpendicular. 
4. Screw spacing 6/12 indicates 6 in. on panel edgess, 12 in. on intermediate mcmhcrs. 
5. Studs were 6 x 1-5/8 x O.O:B in. spaced at 24 in., A653 Grade :n steel. 
Double studs (back-to-back) were used at the ends of the wall. 
Track was 6 x 1-1/4 x 0.033 in., top and bottom, A653 Grade 33 steel. 
Thicknesses refer to minimum metal base thickness. 
6. For design, divide by a safety factor (ASD) or multiply by a reduction factor 
(LRFD). 
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Nominal (Ultimate) Shear Strength of Walls With Steel Studs 
on 24 in. Centers Based on Static Tests by Tissell ( 1993) 
Stud Sheathing Screw Wall 
Thickness Thickness and Fastener Spacing Size 
(in.) Type Size (in) (ft) 
0.074 3/8" plywood~ No. 10-24 4/12 8x8 
0.059 3/8" plywood* No. 10-24 4/12 8x8 
0.059 7/16" OSB* No. 10-24 4/12 8x8 
0.047 3/8" plywood* No. 8-18 6/12 8x8 
0.047 3/8" plywood* No. 8-18 4/12 8x8 
0.047 7/16" OSB* No. 8-18 3/12 8x8 
0.074 19/32" OSB** 0.144" -dia. 6/12 8x8 
pm 
0.074 5/8" plywood** 0. I 44" -dia. 4/12 8x8 
pm 
Notes: 
I. See Tissell ( 1993) for further details. 












3. Screw spacing 6/12 indicates 6 in. on panel edges, 12 in. on intermediate members. 
4. Single studs were used at the ends of the wall. 
Studs 0.059 and 0.047 in. thick were 3-l/2 x l-5/8 in. 
Studs 0.074 in. thick were 2-l/2 x l-5/8 in. 
Track was same width and thickness as studs. 
Thicknesses are nominal. 
5. For design, divide by a safety factor (ASD) or multiply by a reduction factor 
(LRFD). 
Footnotes: 
* APA Structural I. 
** APA rated sheathing. 
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Table 8 
Nominal (Ultimate) Shear Strength of Walls With 3-1/2 x 1-5/8 in. Steel Studs 
on 24 in. Centers Based on Static Tests by Klippstein and Tarpy ( 1992) 
Sheathing Screw Wall Nominal 
Thickness Fastener Spacing Size Shear 
and Type Size (in) (ft) (lb/ft) 
1/2" GWB, both sides No.6 x 1 in. 12/12 8x8 333 
(6 tests) 
1/2" GWB, both sides No.6 x 1 in. 6/12 8 X 8 563 
(2 tests) 
5/8" GWB, two-ply, No.6 x I in. (base) 24 (base) 8x8 438 
both sides No.6 x 1-3/8 (face) 12(face) (2 tests) 
side a: 1/2" GWB No.6 x I in. 12/12 8 X 8 263 
side b: 1/2" GSB (2 tests) 
side a: 1/2" GWB No.6 x I in. 12/12 8x8 375 
side b: 1/2" CDX (2 tests) 
plywood 
expanded metal lath No. 8 x 1/2 in. 9/9 8x8 450 
and portland cement (lath) (2 tests) 
plaster (3-coat), both 
sides, 7 /8" thick 
Notes: 
1. See Klippstein and Tarpy ( 1992) for further details. 
2. Screw spacing 6/12 indiates 6 in. on panel edges, 12 in. on intermediate members. 
Screws were self drilling, bugle head. 
3. Studs were 3-1/2 x 1-5/8 x 0.033 in. spaced at 24 in., 33 ksi min. yield point steel. 
Single studs were used at the ends of the wall. 
Track was 3-1/2 x 1-1/4 x 0.033 in., top and bottom, 33 ksi min. yield point steel. 
Thicknesses refer to minimum metal base thickness. 
4. For design, divide by a safety factor (ASD) or multiply by a reduction factor 
(LRFD). 
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INTRODUCTION 
This publication was developed by the American Iron and Steel Institute with guidance from the 
AISI Residential Advisory Group. It is intended to provide designers and contractors with 
guidance on design of shear walls in buildings that utilize cold-formed steel framing members. 
AISI believes that the information contained in this publication substantially represents industry 
practice and related scientific and technical information, but the information is not intended to 
represent an official position of AISI or to restrict or exclude any other construction or design 
techniques. 
American Iron and Steel Institute 
1. Overview 
In residential construction, steel studs and track are gener-
ally covered with cladding to form a wall assembly with sig-
nificant shear strength. It is common design practice to use 
this wall shear strength to resist lateral loads, such as those 
caused by wind and earthquake. 
This document presents information primarily on walls con-
structed with plywood and oriented strand board (OSB) on the 
exterior wall surface and gypsum wall board (GWB) on the 
interior wall surface, as well as walls constructed with GWB 
on both surfaces. Most of this information is based on 3-1/2 x 
1-5/8 in. studs, and attachment to the studs and track with self 
drilling screws. Limited information is included on walls with 
6 x 1-5/8 in. studs sheathed with plywood, OSB, GWB, and 
with steel X-bracing; walls with 3-1/2 x 1-5/8 in. studs sheathed 
with stucco over metal lath; and on walls with sheathing at-
tached by pneumatically driven pins. Additional information 
will be included in future publications. Information on sheath-
ing attached by pneumatically driven pins is available from 
suppliers. 
The strength of a wall system depends on the interaction of 
many factors including the strength of the sheathing; the type, 
size, and spacing of the fasteners used to attach the sheathing; 
and the strength of the studs. Because of these variables, the 
design strength of shear walls is usually based on tests of full 
height specimens. Thus, this document provides a summary of 
the results obtained in wall tests conducted by Serrette ( 1996), 
Serrette ( 1994), Tissell ( 1993), and Klippstein and Tarpy ( 1992). 
Of course, to develop the shear strength values, walls must be 
provided with anchors designed to resist the shear and uplift 
forces that are developed. 
It has been common practice to base shear wall design val-
ues on the results of static tests. However it is well known that 
earthquakes can cause severe cyclic loadings. Wind also causes 
repeated load applications, although usually not at peak load 
levels. Static test results have been used because it was not 
considered practical to conduct large scale cyclic testing. How-
ever, the most recent tests conducted by Serrette (1996) in-
volved a significant number of cyclic tests. Consequently it is 
now possible to more rationally address shear wall design in 
high seismic regions. 
2. Shear Wall Design Data 
Tables l, 2, and 3 give nominal (ultimate) strengths for shear 
walls that have been proposed for approval by the national 
building codes. These values must be divided by a safety fac-
tor n (for Allowable Stress Design) or multiplied by a reduc-
tion factor <!> (for Load and Resistance Factor Design). It has 
been prorosed to usc ann of 2.5 or a<!> of 0.55. See the perti-
nent building codes for complete requirements. 
Table I is for wind loads resisted by walls sheathed with 
plywood or OSB; the OSB values are conservative where ply-
wood values are not shown. For the 6/12 in. spacing, the 
strength can be increased by 30 percent if GWB is added to the 
opposite side of the wall. Table 2 is for wind loads resisted by 
'i~] Shear Wall ~· <).<lecl ~ 
walls sheathed with GWB on both sides. Table 3 is for seismic 
loads resisted by walls sheathed with plywood or OSB on one 
side. 
Tables 1 through 3 are for walls with steel studs spaced at no 
more than 24 in. on centers. The studs must be doubled at the 
shear wall ends. Minimum stud size is 3-l /2 x 1-5/8 x 0.033 in. 
and minimum track size is 3-1/2 x 1-1/4 x 0.033 in. (minimum 
metal base thicknesses). Maximum thickness is 0.043 in. for 
seismic design in Zones 3 and 4, pending further tests. 
All panel edges must be fully blocked. Horizontal steel 
straps used as blocking must be a minimum of 1-1/2 in. wide 
and of the same material and thickness as the studs and track. 
The height-to-length ratio of wall systems is limited to 2: 1 be-
cause that was the limit if the tests by Serrette ( 1996). How-
ever, more recent tests seem to indicate that 2.5:1 might be 
acceptable. Boundary members and anchorage details for up-
lift must have adequate strength to resist the forces resulting 
from the load combinations imposed by the building code. Pan-
els must be at least 12 in. wide, such as when needed to com-
plete a wall. 
3.0 Shear Wall Tests 
3.1 Tests by Serrette (1996) on Walls with 3-5/8 x 
1-5/8 ln. Studs 
Both static and cyclic load tests were conducted on walls 
with 3-1/2 x 1-5/8 x 0.033 in. (minimum metal base thickness) 
studs spaced at 24 in. Double studs (back-to-back) were used 
at the ends of the walls. The plywood and OSB used in the 
tests were APA rated sheathing. The tests were planned to 
generate design data for specific wall constructions and to also 
answer certain fundamental design questions. 
Static Tests 
In these tests the bottom track of the wall assembly was 
attached to a fixed base. The top track was bolted to a loading 
plate that was displaced laterally at a rate of 0.30 in./min. with 
unloading and reloading at 1/2 in. and 1-1/2 in. lateral displace-
ment. Spacers ( 1/2 in. thick) were used below or above the 
tracks so that the panels were relatively free to displace verti-
cally before failure. Adequate hold-downs were used to pre-
vent premature failure in the wall. 
Static tests of wall panels with sheathing on one side only 
addressed the following fundamental questions: 
• How does the strength of walls with plywood and OSB 
sheathing compare? 
• What is the effect of orienting sheathing perpendicular to 
the framing instead of parallel? 
• On a force per unit length basis, how does the strength of 
8 x 8 ft and 8 x 4ft wall panels compare? 
• What is the effect of dense fastener schedules? 
Tests with sheathing on both sides addressed the following 
questions: 
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• What is the behavior of walls with OSBon one side and 
GWB on the other? 
• What i.s the behavior of walls with GWB on both sides? 
Table -+ gives the test results and the various design ques-
tions arc addressed below. Duplicate specimens were tested 
and the rc.sults of the two were generally within I 0 percent. 
However the variation was greater for specimens with GWB 
both sides ( 12 percent for srccimcns 2A I /2A3 and 17 percent 
for .spccimcn.s 2A2/2A4.) 
Plywood Versus OSH Sheathing. A comparison of tests 
I /\6/7 and I /\2/1, shows that the shear strength of the wall with 
15/32 in. plywood sheathing is about 17 percent stronger than 
the wall with 7 I 16 in. OS 8 sheathing. Consequently, all of the 
rcsulh shown for OSB sheathing can he used conservatively 
for plywood sheathing. 
Sheathing Orientation. A comparison of tests IA2/3 and 
I /\5/6 shows that the shear strength of the wall with the sheath-
ing oriented pcrrcndicular to the framing (horizontal) is about 
II percent higher than the wall with parallel sheathing (verti-
cal). Thus the results shown for parallel orientation can be 
used for either orientation. 
Test Panel Size. A comparison of tests IE 1/2 and I A5/6 
shows that the shear strength per unit length is essentially the 
same for X x X ft and X x 4 ft wall panels. Therefore, either 
size can he used for test purposes. 
Effect of Fastener Spacing. In one series of tests, the screw 
spacing was held at 12 in. along intermediate members and 
decreased from 6 in. to 2 in. along the panel edges. The results 
showed that the wall shear strength can be significantly in-
creased by decreasing the edge fastener spacing as shown by 
the following comparison: 
Test Fastener Nominal Static Shear 
Ref. Spacing Shear Strength 
No. (in) (lb/ft) Ratio 
IA2!3 6/12 911 1.00 
I DJ/4 4/12 1412 1.55 
ID5/6 3/12 1736 1.91 
ID7/8 2/12 1912 2.10 
Even though double studs were used at the ends of the wall 
(back-to-hack with the sheathing attached only to the outer 
studs). for the 2 in. and 3 in. spacings ultimate failure was trig-
gered by crippling of the end studs. Future tests with rein-
forced end studs may lead to higher values. 
Effect of Interior G WB. Walls were tested using I /2 in. 
GWB on the interior with a 7 in. fastener spacing (edge and 
intermediate). and 7/16 in. OSB on the exterior with a 6/12, 4/ 
12, and 2/12 spacing. A comparison of tests lFI/2 and 1A2/3 
shows that, for an OSB fastener spacing of 6/12, the GWB 
2 
increases the shear strength of the wall by 1/3. A comparison 
of the tests for the closer spacings shows that the addition of 
the GWB has little effect. 
GWB on Both Sides. Walls with GWB on both sides had 
much lower shear strengths than walls with OSB sheathing, 
but may still be satisfactory for regions with relative low loads. 
Panels were tested with a 7/7 in. fastener spacing (both sides) 
and with a 4/4 fastener spacing. A comparison of tests 2A2/4 
and 2Al/3 shows that the closer spacing increased the shear 
strength by 46 percent. 
Cyclic Tests 
The setup for these tests was similar to that described for 
the static tests. A time-displacement loading sequence was 
used in accordance with the sequential phase displacement pro-
tocol recommended by an ad hoc committee of the Structural 
Engineers Association of Southern California. The cyclic rate 
was 1.5 seconds per cycle (0.67 Hz). The loading consisted of 
repeated sequences in which three fully reversed cycles are 
applied at a given displacement, one cycle at an increased dis-
placement followed by three cycles at decreasing displacements, 
then three cycles at the increased displacement. 
The cyclic tests all involved wall panels with OSB or ply-
wood on one side. They were planned to generate design data 
and also to determine ( 1.) the relative strength of walls with 
OSB and with plywood, (2.) the effect of dense f~tstcner sched-
ules, and (3.) the relative strength of walls in cyclic and in 
static tests. The results arc shown in Table 5 and discussed 
below. 
Plywood Versus OSB Sheathing. A comparison of tests 
with similar fastening schedules shows that there was little dif-
ference in the cyclic shear strength of walls with 15/32 in. 
plywood and walls with 7/16 in. OSB sheathing. For screw 
spacings of 6/12, 4/12, and 3/12 in., OSB sheathing resulted in 
about 5 percent greater strength. For the 2/12 in. spacing, where 
failure was triggered by crippling of the end studs, the OSB 
value was 5 percent less than the plywood value. 
Effect of Fastener Spacing. As in the static tests, the 
cyclic tests showed that the wall shear strength can be 
significantly increased by decreasing the edge fastener 
spacing as shown by the following comparison: 
Fastener OSB Plywood Average Cyclic 
Spacing Shear Strength Shear Strength Shear Strength 
(in) Ratio Ratio Ratio 
6/12 1.00 1.00 1.00 
4/12 1.30 1.27 J.2g 
3/12 I.X2 l.X7 J.g4 
2/12 2.42 2.0X 2.25 
The shear strength ratios did not differ greatly from those in 
the static tests. 
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Cyclic Versus Static Tests. As expected, the cyclic test 
results were somewhat lower than static test results for walls 
of similar construction. For walls with OSB sheathing on one 
side, the ratio of cyclic strength to static strength varied some-
what with the fastener spacing as shown by the following: 
Screw Ratio of 
Spacing Cyclic Strength to 





The overall average ratio was 0.76. 
3.2 Tests by Serrette {1994) On Walls with 6 x 2 
in. Studs 
A series of static load tests were conducted by Serrette (I 994) 
on walls with studs 6 x I -5/8 x 0.033 in. These tests included 
tlat strap tension X-bracing (one side), gypsum wall board 
(GWB) on one side and gypsum sheathing board (GSB) on the 
other, GWB and GSB in combination with tlat strap X-brac-
ing, plywood (one side), OSB (one side), and FiberBond wall-
board (one side). Double studs (back-to-back) were used at 
the ends of the walls. The plywood and OSB used in the tests 
were APA rated sheathing. Fasteners were screws in most cases, 
and pneumatically driven pins in two cases. The tests were 
performed according toASTM E72 with unloading and reload-
ing at 1/2 in. lateral displacement. The results of these tests 
are shown in Table 6. 
3.3 Tests by Tissell {1993) 
A series of static load tests were conducted by Tis sell ( 1993) 
for the American Plywood Association on walls with studs in 
thicknesses of 0.047, 0.059, and 0.074 in. These tests included 
plywood and OSB sheathing on one side only. They were fas-
tened with screws in most cases, but with pneumatically driven 
pins in two cases. The end studs were only single studs. Test-
ing was in accordance with ASTM E72 except for the use of 
higher test loads and the deflection reference point. In most 
cases failure occurred due to buckling of the single end studs 
or tearing around the anchor bolts. The premature stud buck-
ling was likely affected by the lack of bracing on the unsheathed 
side. The test results are given in Table 7. 
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3.4 Tests by Kllppsteln and Tarpy {1992) 
Klippstein and Tarpy ( 1992) reported on about 50 shear wall 
tests conducted over a period of about six years. The results of 
primary interest are summarized in Table 8. These involve 
static load tests on walls with studs 3-1/2 x 1-5/8 x 0.033 in. 
All test panels were sheathed on both sides using GWB, GWB 
and GSB, CDX and GWB, or metal lath and plaster. In most 
cases the screw spacing was 12 in. along both the panel edges 
and intermediate studs. Building codes may require closer spac-
ings. The end studs were only single studs. Testing followed 
ASTM E564 provisions. 
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Nominal (Ultimate) Shear Values to Resist Wind Forces for Shear Walls 
Framed with Cold-Formed Steel and Faced with Plywood or OSB 
Wall Shear'!, lb/ft, Wall 
Construction 1•2 for Fastener Spacing Shown (edge/field, in) 
6/12 4/12 3/12 2/12 
15/32" structural 1 
sheathing, 4-ply plywood, 
one side; studs spaced at 
24" c.c. maximum. 
7 I 16" rated sheathing, 
OSB, one side; studs 
spaced at 24" c.c. 
maximum. 
Notes: 
1410 1735 1910 
1. Minimum stud size is 3-1/2 x 1-5/8 x 0.033 in. (minimum metal base thickness). 
Minimum track size is 3-1/2 x 1-1/4 x 0.033 in. (minimum metal base thickness). 
Steel per A653 Grade 33. 
2. Minimum framing screws are No.8 x 5/8 in. wafer head self-drilling. 
Minimum screws for plywood and OSB are No.8 x 1 in. bugle head. 
3. Where fully blocked gypsum board is added to the opposite side of the wall 
assembly per Table 2, increase values by 30 percent. 
4. For design, divide by a safety factor (ASD) or multiply by a reduction factor 
(LRFD). 
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Table 2 
Nominal (Ultimate) Shear Values to Resist Wind Forces for Shear Walls 
Framed with Cold-Formed Steel and Faced with Gypsum Wall Board Both Sides 
Wall Wall Shear\ lb/ft, 
Construction 1•2• 3 for Fastener Spacing Shown (edge/field, in) 
7/7 4/4 
1/2" gypsum board on both 
sides of wall; studs spaced 585 850 
at 24" c.c. maximum. 
Notes: 
1. Apply gypsum board perpendicular to framing with strap blocking behind the 
horizontal joint and with solid blocking between the first two end studs. 
2. Minimum stud size is 3-1/2 x 1-5/8 x 0.033 in. (minimum metal base thickness). 
Minimum track size is 3-1/2 x 1-1/4 x 0.033 in. (minimum metal base thickness). 
Steel per A653 Grade 33. 
3. Minimum screws for gypsum wall board are No. 6 x 1 in. 
4. For design, divide by a safety factor (ASD) or multiply by a reduction factor 
(LRFD). 
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Nominal (Ultimate) Shear Values to Resist Seismic Forces for Shear Walls 
Framed with Cold-Formed Steel and Faced with Plywood or OSB 
Wall Wall Shear', lb/ft, 
Construction 1•2 for Fastener Spacing Shown (edge/field, in) 
15/32" structural 1 6/12 4/12 3/12 2/12 
sheathing, 4-ply plywood, 
one side; studs spaced at 780 990 1465 1625 
24" c.c. maximum. 
7 I 16" rated sheathing, 
OSB, one side; studs 700 915 1275 1700 
spaced at 24" c.c. 
maximum. 
Notes: 
I. Minimum stud size is 3-1/2 x 1-5/8 x 0.033 in. (minimum metal base thickness). 
Minimum track size is 3-1/2 x 1-1/4 x 0.033 in. (minimum metal base thickness). 
Steel per A653 Grade 33. 
2. Minimum framing screws are No. 8 x 5/8 in. wafer head self-drilling. 
Minimum screws for plywood and OSB are No.8 x I in. bugle head. 
3. For design, divide by a safety factor (ASD) or multiply by a reduction factor 
(LRFD). 
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Table 4 
Nominal (Ultimate) Shear Strength ofWalls With 3-1/2 x 1-5/8 in. Steel Studs 
on 24 in. Centers Based on Static Tests by Serrette ( 1996) 
Sheathing Screw Wall Nominal 
Ref. Thickness and Sheathing Spacing Size Shear 
No. Type Orientation (in) (ft) (I b/ft) 
1A6, 1A7 15/32" 4-ply v 6/12 8x8 1062 
plywood 
1A2, 1A3 7/16" OSB v 6/12 8x8 911 
lAS, 1A6 7/16" OSB H 6/12 8x8 1022 
lEI, 1E2 7/16" OSB H 6/12 4x8 1025 
103, 104 7/16" OSB v 4/12 4x8 1412 
105, 106 7/16" OSB v 3/12 4x8 1736 
107, 108 7/16" OSB v 2/12 4x8 1912 
lFl, 1F2 7/16" OSB v 6/12 4x8 1216 
1/2" GWB v 7/7 
1F3, 1F4 7/16" OSB v 4/12 4x8 1560 
1/2" GWB v 7/7 
1F5, 1F6 7/16" OSB v 2/12 4x8 1884 
1/2" GWB v 7/7 
2Al, 1A3 7/16" OSB H 7/7 8 X 8 583 
l/2" GWB H 7/7 
2A2, 2A4 7/16" OSB H 4/4 8 X 8 849 
l/2" GWB H 4/4 
Notes: 
1. See Serrette (1996) for further detai Is. 
2. Nominal (ultimate) shears listed are average of two tests. 
3. Sheathing on one side only except for tests with GWB. 
Horizontal strap, 0.033 x 1.5 in., at midheight of studs. 
V indicates sheathing parallel to framing, H indicates sheathing perpendicular. 
4. Screw spacing 6/12 indicates 6 in. on panel edges, 12 in. on intermediate members. 
Screws for plywood and OSB were No. 8 x I in. self drilling, tlat head with 
counter-sinking nibs under the head, type 17 point, coarse high thread, zinc plated. 
Screws for GWB were No.6 x 1-1/4 in. self drilling. bugle head. typeS point. 
5. Studs were 3-1/2 x 1-5/8 x 0.033 in. spaced at 24 in .. A653 Grade 33 steel. 
Double studs (back-to-back) were used at the ends of the wall. 
Track was 3-1/2 x 1-1/4 x 0.033 in., top and bottom, A653 Grade 33 steel. 
Thicknesses refer to minimum metal base thickness. 
6. For design, divide by a safety factor (ASD) or multiply by a reduction factor 
(LRFD). 
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Nominal (Ultimate) Shear Strength of Walls With 3-1/2 x 1-5/8 in. Steel Studs 
on 24 in. Centers Based on Cyclic Tests by Serrette ( 1996) 
Sheathing Screw Wall Nominal 
Ref. Thickness and Sheathing Spacing Size Shear 
No. Type Orientation (in) (ft) (lb/ft) 
OSB I, OSB2 7/16" OSB v 6/12 4x8 700 
OSB3, OSB4 7/16" OSB v 4/12 4x8 912 
OSB5, OSB6 7/16" OSB v 3/12 4x8 1275 
OSB7, OSB8 7/16" OSB v 2/12 4x8 1700 
PLY!, PLY2 15/32" 4-p1y v 6/12 4x8 780 
plywood 
PLY3,PLY4 15/32" 4-ply v 4/12 4x8 988 
plywood 
PLY5, PLY6 15/32" 4-ply v 3/12 4x8 1462 
plywood 
PLY7, PLY8 I 5/32" 4-ply v 2/12 4x8 1625 
plywood 
Notes: 
I. See Serrette (I 996) for further details. 
2. Nominal (ultimate) shears listed are average of two tests. Each is based on 
average values for last stable hysterectic loop. 
3. Sheathing on one side only. 
Horizontal strap, 0.033 x 1.5 in., at midheight of studs. 
V indicates sheathing parallel to framing. 
4. Screw spacing 6/12 indicates 6 in. on panel edges, 12 in. on intermediate members. 
Screws for plywood and OSB were No.8 x 1 in. self drilling, flat head with 
counter-sinking nibs under the head, type 17 point, coarse high thread, zinc plated. 
Screws for GWB were No.6 x 1-1/4 in. self drilling, bugle head, typeS point. 
5. Studs were 3-1/2 x 1-5/8 x 0.033 in. spaced at 24 in., A653 Grade 33 steel. 
Double studs (back-to-back) were used at the ends of the wall. 
Track was 3-1/2 x 1-1/4 x 0.033 in., top and bottom, A653 Grade 33 steel. 
Thicknesses refer to minimum metal base thickness. 
6. For design, divide by a safety factor (ASD) or multiply by a reduction factor 
(LRFD). 
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Table 6 
Nominal (Ultimate) Shear Strength ofWalls With 6 x 1-5/8 in. Steel Studs 
on 24 in. Centers and 6/12 in. Sheathing Fastener Spacings 
Based on Static Tests by Serrette (1994) 
Ref. Wall Sheathing Screw Wall Nominal 
No. Sheathing Orientation Type Size (ft) Shear (lb/ft) 
1 2 x 0.033 in. strap X- v - 8x8 303 (3 tests) 
bracing, with one No. 8 
screw each stud and 
anchored at gussets. 
2 1/2 in. GWB v No.6 8x8 748 (4 tests) 
(both sides) 
3 side a: l/2 in. GWB v - 8 X 8 929 (4 tests) 
side b: l/2 in. GSB +2 
x 0.033 in. X-straps 
per test I 
4 15/32" 4-ply plywood v No.6 8x8 I 049 (2 tests) 
5 15/32" 4-ply plywood v 0.114-in. 8x8 621 ( I test) 
dia. pins 
6 15/32" 4-ply plywood v No.8 8 X 8 976 (2 tests) 
7 15/32" 4-ply plywood H (no No.8 8x8 421 (I test) 
blocking) 
8 15/32" 4-ply plywood H (with No.8 8 X 8 980 (I test) 
blocking) 
9 7/16" OSB v 0.114-in. 8x8 600 (I test) 
dia. pins 
10 7/16" OSB v No.8 8x8 788 (3 tests) 
ll 7/16" OSB H (with No.8 8 X 8 828 (I test) 
blocking) 
12 7/16" OSB v No.6 8x8 317 (3 tests) 
Notes: 
l. See Serrette ( 1994) for further details. 
2. Nominal (ultimate) sheears listed are average of indicated no. of tests. 
3. Sheathing on one side only except for tests with GWB. 
V indicates sheathing parallel to framing, H indicates sheathing perpendicular. 
4. Screw spacing 6/12 indicates 6 in. on panel edgess, 12 in. on intermediate mcmhcrs. 
5. Studs were 6 x 1-5/8 x O.O:B in. spaced at 24 in., A653 Grade :n steel. 
Double studs (back-to-back) were used at the ends of the wall. 
Track was 6 x 1-1/4 x 0.033 in., top and bottom, A653 Grade 33 steel. 
Thicknesses refer to minimum metal base thickness. 
6. For design, divide by a safety factor (ASD) or multiply by a reduction factor 
(LRFD). 
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Nominal (Ultimate) Shear Strength of Walls With Steel Studs 
on 24 in. Centers Based on Static Tests by Tissell ( 1993) 
Stud Sheathing Screw Wall 
Thickness Thickness and Fastener Spacing Size 
(in.) Type Size (in) (ft) 
0.074 3/8" plywood~ No. 10-24 4/12 8x8 
0.059 3/8" plywood* No. 10-24 4/12 8x8 
0.059 7/16" OSB* No. 10-24 4/12 8x8 
0.047 3/8" plywood* No. 8-18 6/12 8x8 
0.047 3/8" plywood* No. 8-18 4/12 8x8 
0.047 7/16" OSB* No. 8-18 3/12 8x8 
0.074 19/32" OSB** 0.144" -dia. 6/12 8x8 
pm 
0.074 5/8" plywood** 0. I 44" -dia. 4/12 8x8 
pm 
Notes: 
I. See Tissell ( 1993) for further details. 












3. Screw spacing 6/12 indicates 6 in. on panel edges, 12 in. on intermediate members. 
4. Single studs were used at the ends of the wall. 
Studs 0.059 and 0.047 in. thick were 3-l/2 x l-5/8 in. 
Studs 0.074 in. thick were 2-l/2 x l-5/8 in. 
Track was same width and thickness as studs. 
Thicknesses are nominal. 
5. For design, divide by a safety factor (ASD) or multiply by a reduction factor 
(LRFD). 
Footnotes: 
* APA Structural I. 
** APA rated sheathing. 
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Table 8 
Nominal (Ultimate) Shear Strength of Walls With 3-1/2 x 1-5/8 in. Steel Studs 
on 24 in. Centers Based on Static Tests by Klippstein and Tarpy ( 1992) 
Sheathing Screw Wall Nominal 
Thickness Fastener Spacing Size Shear 
and Type Size (in) (ft) (lb/ft) 
1/2" GWB, both sides No.6 x 1 in. 12/12 8x8 333 
(6 tests) 
1/2" GWB, both sides No.6 x 1 in. 6/12 8 X 8 563 
(2 tests) 
5/8" GWB, two-ply, No.6 x I in. (base) 24 (base) 8x8 438 
both sides No.6 x 1-3/8 (face) 12(face) (2 tests) 
side a: 1/2" GWB No.6 x I in. 12/12 8 X 8 263 
side b: 1/2" GSB (2 tests) 
side a: 1/2" GWB No.6 x I in. 12/12 8x8 375 
side b: 1/2" CDX (2 tests) 
plywood 
expanded metal lath No. 8 x 1/2 in. 9/9 8x8 450 
and portland cement (lath) (2 tests) 
plaster (3-coat), both 
sides, 7 /8" thick 
Notes: 
1. See Klippstein and Tarpy ( 1992) for further details. 
2. Screw spacing 6/12 indiates 6 in. on panel edges, 12 in. on intermediate members. 
Screws were self drilling, bugle head. 
3. Studs were 3-1/2 x 1-5/8 x 0.033 in. spaced at 24 in., 33 ksi min. yield point steel. 
Single studs were used at the ends of the wall. 
Track was 3-1/2 x 1-1/4 x 0.033 in., top and bottom, 33 ksi min. yield point steel. 
Thicknesses refer to minimum metal base thickness. 
4. For design, divide by a safety factor (ASD) or multiply by a reduction factor 
(LRFD). 
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